Various materials injected into the blood stream of living animals alter the acidity of blood, as has been proven by many experimenters. The usual method employed to follow the changes has been to analyze samples of blood drawn at selected intervals. It has been realized that while this is a valid procedure for changes that take place slowly, it is totally inadequate when rapid changes are involved. Since it is now possible to record directly the acidity of circulating blood in living animals, it is apparent that the problems involved in rapid changes of blood acidity should be further investigated by this new technic. This paper reports the effect on the acidity of arterial blood of the intravenous injection of certain acids, salts, and other substances.
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Experimental Methods and Results
Cats and dogs were anesthetized with nembutal and were given the azo dye "chlorazol fast pink" intravenously to prevent coagulation of the blood. A cannula, designed to hold a glass and a reference electrode, was tied into the left carotid artery. The electrodes were placed in position and connected with the apparatus for continuous recording. A blood pressure cannula was inserted into the right carotid artery and an injection cannula into the right femoral vein. Some of the animals were curarized and kept under artificial respiration in order to differentiate between those changes in blood acidity brought about primarily by variations in ventilation and those produced through other physiological mechanisms. Complete experimental details of the method employed have been given previously.' 2, 3 Hydrochloric acid injected into the right femoral vein of a curarized dog produced an abrupt acid wave of the blood in the left carotid artery approximately nine seconds after the injection ( rapidly diminishing rate, approaching asymptotically a new level of acidity.
The sharp drop in the pH record indicates that acidified blood had suddenly arrived at the electrode. The delay of nine seconds between the time of injection into the femoral vein and the onset of the change in the carotid artery probably represents quite precisely the circulation time between these two points. The absence of any secondary acid wave following the initial shift in pH is strong presumptive evidence that thorough mixing of the injected hydrochloric acid had taken place in the interval required for it to reach the carotid artery the second time. The gradual rise in pH during the later stages can be interpreted as the rate of adjustment of the acid-base balance of the blood to the sudden influx of hydrochloric acid.
Calcium chloride injected into the right saphenous vein of a cat also produced a prompt wave of the carotid blood seven seconds after the injection (Fig. iB) . Reduced ventilation or even complete apnea occurred during the acid wave. Somewhat later the depth of respiration had increased beyond the original, but in spite of this increase the pH of the arterial blood remained at a more acid level. Slight variable effects on blood pressure were noted.
The acidity produced by calcium chloride occurs as speedily as does that due to hydrochloric acid. The mechanism of this reaction of calcium chloride is not entirely clear. It may be due in part to a disturbance of the calcium ion-protein equilibrium somewhat after the manner expressed by the following equation
In addition, some part may be played by the replacement of calcium ions in the blood by hydrogen ions as the calcium passes into the gut.
Ammonium chloride, in marked contrast to hydrochloric acid and calcium chloride, gave a diphasic acid-alkaline wave (Figs. 1C  and 1D ). The alkaline portion of the wave is at present unexplained and occurs whether or not the animal is under artificial respiration. Following this wave the blood stabilized at a more acid level, even though in the non-curarized animal the depth of respiration had been increased.
The intravenous injection of lactic acid was followed by a prompt acid wave in the carotid blood and by a disturbance of both blood pressure and respiration ( Figs. 2A and 2B ). The irregularity of the ventilation prior to the injection of lactic acid in Figure 2B accounts for the fluctuations in acidity recorded there. Sodium acetate injected intravenously produced an alkaline wave, but no shift of the prevailing level of acidity (Fig. 2C) . No appreciable effect was observed after the injection of normal saline (Fig. 2C) or of disodium phosphate (Fig. 2D) .
Single injections of a saturated solution of sodium bicarbonate in animals under controlled and spontaneous respiration were followed by an alkaline wave and an increase in the general level of pH (Figs. 3A and 3B ). Repeated injections of sodium bicarbonate gave a characteristic initial response, but the effect on the general level rapidly diminished with each successive dose (Fig. 3C) .
Buffered dextrose in 50 per cent solution injected intravenously produced an acid wave and a long-enduring increased acidity of the arterial blood (Figs. 4A and 4B ). The effect occurred in both curarized and non-curarized animals. In the non-curarized animal there were striking alterations in blood pressure and changes in respiration which interfered for a time with the stabilization of the pH.
The direction of the change in acidity following an injection of dextrose might be predicted from a knowledge of sugar metabolism, but the rapidity with which the change occurred was quite unexpected. The injection of comparable quantities of the buffer salt alone, trisodium citrate, produced no appreciable effect.
Adrenalin injected intravenously produced a small diphasic acidalkaline wave as shown in Figure 5 . It is difficult at present to account completely for the manner in which this substance alters the acid-base balance. Sumimry 1. Hydrochloric acid, calcium chloride, and lactic acid injected intravenously produced in the arterial blood a single acid wave followed by an asymptotic return to a level somewhat lower than the original pH.
2. Ammonium chloride produced initially a diphasic acid-alkaline wave, and later a lower level of pH.
3. Sodium acetate produced an alkaline wave without alteration of the general level of blood pH. 4. Sodium bicarbonate produced an alkaline wave and a raised general level of blood pH. After repeated injections the effect on the general level was much reduced.
S. Normal saline, disodium phosphate, and trisodium citrate in the amounts used produced no effect on blood pH.
6. Buffered dextrose produced a prompt and lasting acidity of the blood.
7. Adrenalin produced a small diphasic acid-alkaline wave in the blood pH.
8. The interval between the injection of the acids or salts into the circulation at one point and the initial pH response at another corresponded to the expected circulation time between the two points. 
